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@ stabilized phamaeeutlcal compositions. 

@ Stabilized solid pharmaceutical preparations containing as of sodium earhnnrfa .~<h™ i. ^ ^ 
active,ngredient.al.4-dihydropyridineder.a.iveotformu.at cIrCe ^S^^XK'p^'*'' 




(in which R is an n-propyl group substituted at the 2-or 
3-position with a nitrato group and Ri is a 2-nitratoethyl group 
which may be substituted with a methyl group at the 1- or 
2-posltlon) and one or more pharmaceutical auxiliary agents in 
which the composition also contains as stabilizer, one or more 
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Description ^ 

STABILIZED PHARMACEUTICAL COMPOSmONS 

The present invention relates to stabilized phanmaceutical compositions and, more particularly, Is 
concerned with stabilized therapeutic compositions for the treatment of circulatory diseases and containing a 
5 dihydropyrldine derivative as an active ingredient. 

The dihydropyrldine derivatives used as active ingredients in the compositions of the invention are disclosed 
in Japanese Laid-Open Patent No. 60-89420. These dihydropyridine derivatives tend to decompose, to a large 
extent, in solid pharmaceutical preparations and thus long-term storage of such preparations is a problem. 
According to the invention there is provided a solid pharmaceutical composition containing, as active 
10 ingredient, a 1,4-dihydropyridine derivative of the formula: 




(I) 



2s (in which R is an n-propyl group substituted at the 2-or 3-position with a nitrato group and Ri is a 2-nitratoethyr 
group which may be substituted with a methyl group at the 1- or 2-posltion) together with one or more 
pharmaceutical auxiliary agents, characterized in that the composition also contains one or more of sodium 
carbonate, sodium hydrogen carbonate, calcium carbonate and calcium trydrogen phosphate. 
The invention also provides a method of stabilizing a solid pharmaceutical composition containing, as active 

30 ingredient, a 1.4-dihydropyridlne derivative of formula (I), which method comprises incorporating, in the 
composition, one or more of sodium carbonate, sodium hydrogen carbonate, calcium carbonate and calcium 
hydrogen phosphate. 

Sodium carbonate, sodium hydrogen carbonate and/or calcium carbonate when used in the Invention are 

suitably present in an amount of from 0.01 to 20 parts by weight, preferably from 0.01 to 10 parts by weight, per 
35 part by weight of the compound of formula (I) . Calcium hydrogen phosphate, when used, Is suitably present in 

an amount of from 0.01 to 100 parts by weight, preferably from 0.1 to 80 parts by weight, per part by weight of 

the compound of formula (I). 
The stabilized compositions of the invention can be prepared by any suitable conventional means. Thus, for 

example, there may be added to the compound of formula (I) one or more of sodium carbonate, sodium 
40 hydrogen carbonate, calcium carbonate and calcium hydrogen phosphate, followed by addition of 

pharmaceutical auxiliary agents such as excipients, lubricants and disintegrants, if required. A variety of 

pharmaceutical preparations, such as powders, tablets, capsules and granules, can be formed from the 

resultant mixture. 

Suitable excipients for use in the compositions of the Invention are lactose, com starch and/or mannitol. and 
45 these are suitably used In amounts of from 0.1 to 900^ by weight, preferably from 10 to 60Vo by weight, based 
on the total weight of the composition. 

Suitable disintegrants are low substituted hydroxypropyl celluloses (suitably used in an amount of 0.1 - 300A) 
by weight, preferably 10-250/0 by weight), calcium cariDOxymethyl cellulose (suitably used in an amount of 
0.1-200/0 by weight, preferably 1-10%): hydrogenated oil (suitably used in an amount of O.I-tOO/o by weight. 
5Q preferably 1-50/o by weight) ; and talc (suitably used In an amount of 0.1 - 20<Vb by weight, preferably 2-^0^ by 
weight). 

In order that the invention may be well understood the following examples are given by way of Illustration 
only. 

55 Example 1 

One gram of 2.6-dimethyM-(3-nitrophenyl)-1,4-dihydropyridine-3.5-dicarboxyllc acid 3-(2-nitratoethyl) ester 
5-(3-nitratopropyl) ester [general formula (I): R« -CH2CH20N02. R^ « -CH2CH2CH20N02, "Compound A"], 
27 g of lactose, 70 g of calcium hydrogen phosphate and 2 g of talc were uniformly blended and passed 
through a 42-mesh screen to give powders which were divided into 1-g packs. 

60 

Example 2 

Two grams of 2,6-dImethyl-4-(3-nitrophenyl)-1.4-dihydropyridine-3,5-ciicarboxyllc acid 3^2-nitratopropyl) 
ester 5-(3-nltratopropyl) ester [general formula (i): R=-CH2CH2CH20N02. R^= -CH2CH(CH3)ON02: 
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Example 3 



Three grams of 2.6-dimethyl-4-(3-nitrophenyl)-1.4-dihydropyridine-3.5-dicarboxvlic acid 3-ri methyl 9 ni 
rato-ethyl) ester 5-(3-nitratopropyl) ester [general formula (I): R = -CH^cSoNoT rL CHfci 
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Foi 
ester 



Example 5. 

CM? rrhT' °l^r^°"'!?o'^' °' ^ 9 1 g of ''ate'uni carboxymethylcellulose (called 

Example 6. 

Six grams of Compound B. 20 g of corn starch, 36 q of lactose 25 a of l hpp ahh «^ « ^< . ^- 



Example 7. 



Example 10. 



Ten grams of Compound B. 30 g of corn starch, 33 g of mannltol 15 a of LHPr n e^^s. . v. ^ 



Example 11. 



Twenty grams of Compound C, 20 g of corn starch. 31 g of mannltol 10 a of CMC-Ca in n nf e~fi.™ 

Example 12. 

oflTprweTunlSrSlTZt?'^^^^^ 
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Twenty grams of Compound C. 12 g of lactose, 10 g of mannltol 3 a of run ro on^ ><n * . • ^ 
hydrogen phosphate were uniformly blended, From^he Lnd ^e^^^^^^^^ 

35 

Example 8. 

Rfteen grams of Compound D. 65.5 g of mannltol, 15 g of LHPC. 1 g of calcium carbonate and i «; n of 
lubr^mxwereunrfomilyblendedanddirBctlytablatedhrtotLetseaci;/!^^^^^^^ 

Example 9. -W 

Thirty grams of Compound A. 45 g of com starch. 5 g of CMC-Ca. 7 g of sodium carbonate and «? n nf uur 
aTedTSc r '"^ granulation meti;od%orgZJs IrprS 
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Example 13. 

Ten grams of Compound B. 25 g of corn starch. 15 g of LHPC. 7 g of HPC and 40 g of calcium hydrogen 
phosphate were uniformly blended and kneaded together with an appropriate amount of water followed by 
mixing with 3 g of hydrogenated oil. The mixutre was fomied by the granule-compression method into tablets 
each 8 mm in diameter and weighing 200 mg. 

Test Example 1. n -.a 

Pharmaceuticai preparations prepared in Examples 2. 6. 10 and 13, which were named Preparations 2. 6, 10 
and 13. respectively were placed in 20-cc brown bottles which were closed and stored in a thermostat at 65** 
± 2'*C for 14 days or at SO** ± 20*'C for 60 days. The resulting samples were analyzed by high performance 
liquid chromatography for said compounds. Comparison was made with the data prior to storage In the 
thermometer to calculate remaining ratio. 

Remaining ratio (%) = 

Analytical value for said compound after 
aged at G5®C + 2*'C for 14 days or 

at 50^ ± 2°C for 60 days 



X 100 



Analytical value for said compound prior 
to storage in the thermometer 



30 



35 



Results are shown In Table 1. 
Control preparation was the same preparation as in Example 8 except for removal of the sodium carbonate. 



Table 1 



40 



45 



50 



NO. 


65'±2"'C, 14 days 


so'+a^c, 60 


2 


78.0 


■ 81.4 


6 


62.4 


80.0 


10 


82.4 


89.9 


13 


80.6 


88.9 


control 


7.4 


7.9 
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Claims 



1. A solid pharmaceutical composition containing, as active ingredient, a 1.4-dlhydropyridine derivative 
of the formula: 
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NO, 



RO^C 



(I) 



.CO2R 



H 



10 



(in which R IS an n-propyl group substituted at the 2-or 3-posltion with a nitrato group and Ri Is a 
2-n.tratoethyl group which may be substituted with a methyl group at the 1- or 2.position) and one or more 
pharmaceutical auxiliary agents, characterized in that the composition also contains, as stabilizer one or 
ShosphLr^^ carbonate, sodium hydrogen carbonate, calcium carbonate and calcium hydrogen 

2 A composition as claimed In claim 1 characterized In that the sodium carbonate, sodium hydrogen 
car^bonate and/or^^^^ carbonate is present in an amount of from 0.01 to 20 parts by weight per part by 
weight of the 1 .4-dihydropyridlne derivative. ^ ^ ^ ^ 

3. A composition as claimed in claim 1 characterized in that the calcium hydrogen phosphate is present 
in an amount offromOOIto 

. A'Ji [T^^'^^^^.^^^ Stabilizing a solid pharmaceutical composition containing, as active ingredient a 
1,4.dlhydropyndine derivative of formula (1) as defined In claim 1 characterized In that i? comS^^^ 
incorporating in the composition one or more of sodium carbonate, sodium hydrogen cart)onate calcium 
carbonate and calcium hydrogen phosphate. ^^»-»uiii 
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